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Mr. Steven H. Gunderson

Rocky Flats Cleanup Agreement Coordinator

Colorado Department of Public Health and Environment
4300 Cherry Creek Drive South

Denver, CO 80246-1530

:Dear Mr. Gunderson:

Please find enclosed a completed Rocky Flats Cleanup Agreement Standard Operating
‘Protocol (RSOP) for Facility Disposition notification form for Building 886 explosive

demolition.

In accordance with the Facility Disposition RSOP, this letter and it's enclosure are
‘notification for RSOP implementation. This notification is for all activities required to
structurally weaken the thick concrete walls and ceiling of Room 101 in Building 886 using
explosives making mechanical demolition of the structure more economic and safe. -

The process planned for use on the four and five-foot thick concrete walls and two-foot thick
concrete ceiling will undergo explosive harmonic delamination. Harmonic delamination is a
process employed by Controlled Demolitions Incorporated (CDI), a world class explosive
demolition firm, whereby closely timed small explosion are used to vibrate a structure such

“ that the cohesion of the portland cement matrix and the reinforcing steel and aggregate is

loosened making mechanical demolition much easier. The structure will probably remain
standing after delamination.

Please find enclosed in addition to the notification form, a schedule, and an evaluation of
demolition methods that provide greater detail.
The stakeholders have been notified in both the December and March Environmental

Restoration and Decontamination and Decommissioning meetings of the planned use of
explosives, and a workshop going over the evaluation of demolition methods was held with

thestakeholders in January. No adverse comments were received.

In that the planned shot is scheduled for April 12, 2002, expedited review and comment is
requested. Questions can be directed to Steve Tower at (303) 966-2133.

Sincerely,

WeNeys
- Jodeph A. Legare

Assistant Manager
for Environment and Stewardship

Enclosures

B886-A-000057



Mr. Steven H, Gunderson 2
02-DOE-00527 APR 0 4 2002

¢¢ w/o Encs:

S. Tower, AMP, RFFO
F. Gibbs, K-H

J. Marschall, K-H

K. Myers, K-H

T. Rehder, EPA

cc w/Encs;
T130G Administrative Record



RSOP for Facility Disposition Checklist

Project scope:  Buildings 886 Room 101

Facility description: ~ DBuilding 886 Room 101

Description of planned activity(ies):  Structural weakening of Building 886 room 101with the use of Harmonic

Delamination Explosives
Facility/rooms/sets/areas involved: ~ Building 886, Room 101
I8 RCRA unit closure(s) part of the planned activity? Yes
i RCRA units are included, attach unit specific information sheets and drawings v | No

RLCR Status v | RLCR complete and concurrence received: 12/24/1997

RLCR initiated but incomplete; concurrence anticipated:

RLC has not been initiated’ and is scheduled for initiation on:

If RLCR is not complete or initiated, what
data will be used to plan the work activities?

Activity requires modification to the ARARs Jisted in the RSOP. Yes, attach 1o letier

v | No

Attach Administrative Record file requirements for the activity.

Point of contact for each facility/activity: J.R. Marschall, 303-966-2372

Duration of work activities; One week Anticipated work start:  4/1202

Attach schedule for each facility or activity for information purposes. -

Does the activity involve removing contaminated portions of the building Yes, LRA4 consultation
shell? Include a description of the activity, contamination levels and controls and concurrence required
v | No
Are there deviations/exceptions to the RSOP for the proposed activity(ies)? Yes
v No

Provide an explanation of deviation/exception to the RSOP: Not applicable
C. Check the appropriate resulting action box below

Additional RFCA decizion document required:
Major modification to RSOP Field change to RSOP
Minor modification to RSOP LRA consultation
Activity(ies) will result in the following waste types Process waste
v Remediation waste
TRU LLW LLMW Haz. | | Sanitary | | Other: Concrete generated
from this activity meets the
definition of free-releasable
as defined in the Concrete
‘ RSOP
LRA Notification Review Time v | 14 days, no RCRA unit closure involved

30 days, RCRA unit closure involved




Administrative Record Requirements for this Activity

Final Rocky Flats Cleanup Agreement (RFCA)

RFETS Decommissioning Program Plan (DPP)

RFCA Standard Operating Protocol for Facility Disposition

Reconnaissance Level Characterization Report for the 886 Cluster Decommissioning Project
‘Building 886 Interim Measure/ Interim Remedial Action Plan

Notification Letter and attachments and subsequent CDPHE correspondence, if appropriate
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1. Introduction

This evaluation appraises the potential methods for the demolition of Building 886 (Room 101)
at the Rocky Flats Environmental Technology Site (RFETS). The approaches to the Room 101
demolition were evaluated based on proposals from demolition subcontractors. The demolition
subcontractors were asked to evaluate Room 101 and propose the safest and most efficient means
for demolishing that portion of the facility. The methods evaluated include mechanical
demolition to include excavators with attachments, implosion of the structure and a combination
of explosives called harmonic delamination and mechanical means.

Harmonic delamination is the combination of small amounts of high-velocity explosive charges
with millisecond delays in the initiation sequence to allow for the fracturing/delarnination of
concrete without major displacement of debris particles or generation of excessive overpressure
or vibration. Detonation waves created by small, high velocity explosive charges dissipate in the
direction of least resistance. When those waves pass through an object, the waves seck
superficial face via the densest component of the mass. In passage, the detonation waves cause
materials of differential density (such as, aggregate or reinforcing bar) to oscillate at differential
velocity compared to the cement mix surrounding those components. The differential oscillation
of those components causes delamination of both aggregate and rebar from the mass, disrupting
the structural force system created by the combination of concrete and rebar.

The mechanical means of demolition recommended by demolition subject matter experts for
Room 101 was excavator with attachments. The wrecking ball method of demolition was not
evaluated because the method is difficult to control from a health and safety and dust
petspective. Cabling was not evaluated because this method would not work on a structure of
this size and construction. Non-explosive cracking agent was not cvaluated becaunse it is
generally vsed on horizontal surfaces and small areas. Diamond wire cutting was not evaluated
because it is too costly and time consuming,

2. Evaluation Scope : :
The evaluation only includes demolition activities for Room 101 and the associated hallway into
Room 101 of Building 886. Activities before and after demolition are the same regardless of the
demolition method. Before initiating demolition activities, the subject arcas will be prepared in
the following mannes:
e The walls will be decontaminated
The pre-demolition survey will be completed
‘The walls will be draped in plastic to minirnize the potential for cross contamination
The slab in Room 101 will be removed through saw cutting
The soil beneath the slab in Room 101 will be characterized and remediated, if necessary
Confirmatory surveys will be performed on the walls to ensure that the concrete still
meets the unrestricted release criteria
e The below grade opening will be plugged, capped, blind flanged or covered with
protective covering, as appropriate
The Pre-Demolition Survey Report will be approved by DOE and LRA
The Demolition Plan will be completed
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The purpose of the evaluation is to determine which of the methods are viable for demolition of
the Room 101. The evaluations developed by the individual subject matter experts are subjective

and based on their years of experience. While many methods were considered, only a few were
evaluated completely. For example, use of a wrecking ball was considered but not evaluated

based on the inherent safety concerns, increased fugitive emissions, and increased amount of
runoff generation due.to dust suppression efforts. The methods evaluated are viable means for
demolition of the structure, but certain aspects of each method may be preferable over the other
methods, For example, complete implosion of Room 101 will be the fastest means of
demolishing the structure and would have the least exposure to the workers for industrial
hazards, but it wounld create more dust in a shorter period of time than mechanical means or by
weakening the structure with explosives prior to mechanical demolition. This evaluation will not

determine the demolition method for the subject structure, but the evaluation will be used by the

decision-makers to understand all of the benefits or ramifications prior to making a decision.

2.1.  Building 886

The continued presence of large quantities of fissile material in numerous forms at the Rocky
Flats Plant made it necessary to maintain an active criticality safety program. A Nuclear Safety
Group was formed in 1953 to perform the criticality experiments. Once Building 886 was
commissioned, the Nuclear Safety Group conducted its work there. Since that time, the Nuclear
Safety Group conducted about 1,700 ¢ritical mass experiments using uranium and plutonium in
solutions, compacted powder, and metallic forms, Building 886 housed the Critical Mass
Laboratory, and was operated from 1965 until 1987.

Building 886 is rectangular structure with a shallow-pitched gabled roof. Two shed-roof wings
extend from its northeast and southeast corners. A 37-foot tall concrete windowless building
(Room 101) is attached to the south. A temporary pre-fabricated trailer housing offices is
attached to the northeast wing by a breezeway. Building 886 is 10,360 square feet on a single
level.

Building 886 consists of three areas: the Radiological Area; office space; and a small electronics
and machine shop. The Radiological Area is comprised of three rooms and a hallway. Almost all
criticality experiments were conducted in Room 101, the assembly room. The walls are
reinforced concrete, greater than or equal to 4 feet thick and the ceiling is 2 feet thick. Room
102, a storage vault, was constructed in the mid-1970s to meet the Department of Energy
requirements for a Special Nuclear Material Vault. Both rooms, 101 and 102, have double
reinforced concrete walls integrally cast to the ceiling. Room 103, the Mixing Room, was a
fissile solution storage area; three walls are reinforced concrete, and the west wall is cinder
blocks. The remainder of the load bearing walls in Building 886 are constructed of cinder blocks.
The exterior wall of Room 102 is also lined with cinder block.

Currently, Kaiser-Hill Construction is conducting the Building 886 decommissioning. The
general gequence of activities for the Building 886 Project decommissioning is: '

e Isolate power to Building 886 '

® Install temporary power

® Strip-out office areas and radiological areas inside Building 886
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Flush, isolate, cap traps and sanitary sewer lines
. Abate asbestos
Decontaminate structure
Partially remove HVAC system
Perform pre-demolition survey
Place plastic on the walls around Room 101 and around the sump in Room 103
Remove slab in Room 101 and sump in Room 103
Complete ventilation removal
Characterization and remediate soil, as necessary
Perform confirmatory surveys l
Plug the tunnel opening
Demolish structure
Remove tunnel to three feet below grade and backfill

The floor in Room 101, contains trenches for electrical conduit that were filled with concrete and
are expected to contain contamination. The trenches will be removed along with the section of
floor that encapsulates the ventilation exhaust duct feed for Room 101. Previous coring inside
Room 101 reveals a variation in depth from 8 inches on the south side of Room 101 to 20 inches
on the northwest. On the south side of Room 103, a pit area exists that housed storage tanks
during facility operation (tanks werg previously removed). Previous coring of the Room 103 Pit
Area reveals the floor slab to be 8 inches in depth and the cores contained volumetsic
contamination.

Before removing the slab, Rooms 101 and 103 will be decontaminated and the pre-demolition
surveys will be performed. The walls will be covered with flame retardant plastic to minimize
the potential for cross contamination. Verification surveys will be conducted after the slab
removal and soil characterization and remediation are complete to ensure that the walls have not
been contaminated during the activity.

The contaminated concrete floors will be removed utilizing mechanical methods (ie., .
jackhammers, pulverizing equipment) or an approved concrete cutting Subcontractor. Additional
sampling performed in Room 102 indicates a limited amount of surface contamination.
Therefore, the floor in Room 102 will be hydrolased to remove any surface contamination, as
well as removing the paint for direct access to the floors to meet the requirements of the Pre—
Demolition Surveying Checklists.

This evaluation speclﬂcally addresses the demolition of the walls around Room 101 and the
hallway into Room 101. The load bearing walls are 4 feet thick, with the exception of a portion
of the immediate hallway to Room 101, which is 5 feet thick. All walls are double reinforced
with steel/re-bar. The ceilings are 2 feet thick and double reinforced.

In accordance with the Integrated Monitoring Plan, the Industrial Area RAAMP monitors will
switch to a weekly filter collection a week before the Building 886 demolition is initiated and

" continue until a week after the demolition is complete. A hypothetical release of 1 curie U-234
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was modeled with CAP88-PC using the meteorological data from 2001 that indicated that
Sampler 119 was the most impacted and Sampler 212 was the second most impacted. Sampler
119 is approximately 343 meters east of Building 886, and Sampler 212 is approximately 623
meters east-southeast of Building 886.

3. Evaluation Summary

Table 1 contains the demolition method evaluation for the Room 101 in Building 886 with
explosives versus mechanical means. The following sections summarize the results of the
evaluation of demolition techniques for Room 101. In addition, each section indicates the
preferred method for demolition with respect to the criteria. The decision on what demolition
method will be used for the Room 101 in Building 886 will not be made by this evaluation, but
the evaluation will be used by the decision-makers.

3.1.  Health and Safety Evaluation

A certified safety professional developed the activities, hazards, and controls associated with
each method of demolition, and using that information, determined the positive and negative
aspects of each method from a health and safety perspective. The demolition methods were
evaluated assuming the hazards were not mitigated using a risk assessment code methodology.
From a health and safety perspective, all of the hazards can be controlled thereby reducing the
risk, which is why the methods are evaluated without the controls. Assuming the appropriate
controls are in place, all demolition methods are essentially equivalent from a worker health and
safety perspective. Both demolition methods using explosives have a shorter duration,
statistically lowering the potential for incidents, which is why those methods are slightly more
preferred.

3.2. Environmental

An environmental subject matter expert outlined the potential impacts associated with each
method of demolition, and using that information, determined the positive and negative aspects
of each method from an environmental perspective. In general, the demolition methods involving
explosives had more positive/acceptable impacts than the straight mechanical demolition. The

. categories that differentiated the methods were soils and geology, air quality, water quality,

human health and safety, and noise. The primary reason the methods involving explosives had
more positive/acceptable impacts was primarily due to the decreased duration of project
activities. None of the methods have significant environmental impacts.

33. Structural

An engineer evalvated the effectiveness of each method of demolition, and using that
information, determined the positive and negative aspects of the effectiveness of the each
method. The structural evaluation indicates that all of the demolition methods evaluated are
viable demolition techniques. The combined explosive and mechanical method evaluated slightly
better than the other two methods because dropping the structure to the ground and then
mechanically busting up the larger rebar-free sectional pieces with much more direct access than
the straight mechanical method, also allows for more absolute dust control via a hose stream than
the implosion method. Overall, harmonic delamination and the excavator demolition method is
the most efficient, is inherently safer, and has the best opportunity for dust control.
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34. Economic

The economic evaluation was based on fixed priced estimates provided by the subcontractors.
The cost and duration for mechanical demolition are presented as ranges because walls of this

~ thickness have not been demolished at Rocky Flats. The low end of the range represents the cost

if everything goes perfectly, and the high end of the range represents a worse case scenatio. An
average was used to evaluate this cost against the other proposed methods. Costs associated with
removing the material after demolition were not included due to those costs being required and
necessary regardless of method used. The economic evaluation indicates that mechanical
demolition is the most cost-effective method, although the range of the costs is insignificant.

Page 6



9/

Ueld HORHOWR(] ST UL PAHUIUNIOP A4 [[ta pue LM8Rs IyTp Lew $3593003d penyoe oy ‘sessaooid uonrousp pesodad uo Paseq a8 suonduosop afead : .,
Lmqeidaoct 10 ‘syvedun ‘sprezey jo Suriue:
oy Fupestput ‘oedun sanedon e st~ pue oedss fexnou € st Yoadse 3AY150d € ST + "BLIMLI S1f} JO UOTRNIEAS T8 £q PIMOT]OJ ADI SANRIIVY © 2T ‘PIIBN[RAS BIIE Yous] .

*SA®P ¢ UT pote[dimos | -
3q PMOO 10JLARINS We MM  UOHIjOWIP
[ergoe pue ‘Aep | uwr pejelduwicd oq pmoo
UOHEURDE[sp srmowrey ot ‘reacidde Laams
uonnowap-o1d dq3 sof owy v o Suump
sdzp 11 Wl pawjdwoo oq pmoo Suyp oy

“JSUp [ONUOD 0} JOOI G}
U0 paoeld 34 [yrat Iajess PUE JoM 9 A S|Tem
sm wo paoed o[nx21088 i ‘Bumse(q Suung
: "%Z64q
SUOISETUND SO I $99¢0TpUE ApTys € - suonessdo
Sunpup Supmp posn 9q [ wsAs Swmzysyed . .
'sdep z Ut dumoo 00 SYosm oy
d2EM  pUE  I0109][00  iSmp oﬁunﬂso%. FM wopowsp qu.o.w‘wmp wﬁﬂ&n&o&vﬁ s | o1 samp st wonmowsp sg jo womemp I
TR EY s o spunod $89] uongowap-a1d om 10f swy Bep sy Surmp ‘pomopied SUTRQ 9% $3NIALIOR UORI[OWIP
Mﬁﬁﬂwﬁ me .«ﬂﬁﬂwﬁ Bmwnnoﬁwwmwo th—oﬂaw SASP 1] W poRIdwoo o4 Poo BUHP SYL | S SINYA A WM SUGSP UORNOWSp
N JUTmINEP 01 panmbel 9q [ J0YS 1593 ¥ worsordun-isod o1 Joyre 3dams oq pruoa | 9P Awds e smIoqel I8 VHSO
‘suonerado uoyvuTwRIap B3JE OU} PUNGIR 5120X$ SYL TP oip w0 | FF FWPasoxs woxy spaas] isnp meamd o)
uonompozd O UeT S10W OU PUT p UETH 853] OU | WaysAs SN € LM sonTAnse Sumup Suump | [0HT00 FuprsomSus uw s pasn oq [ e
U1 PRISTIPUOD 3 [[Lat S[TeA I JO FURIoRY YL POZI[RT 9q PO SAMSBIW [OXju00 Isn(Y | WP WU 0} pojuemajdu oq 4 s[onEod
"OLqE) J[1X093 pue OLIQRY SOV YUY WIPYD -posn | SumsomSu ‘saprapow wopyownp Fuumg
Jo s1ofe] arow 10 WO LM PIIACO 3q [II4 | oq prom (TINON) sealsoidxs 0 sq1 009 . "jonuod jsup
SO0BHINS JOLAXD ‘S[fea ST Wk PILP Sxe 59107 | Apapewmrxordds ‘somoefosd Suidy ezmurupm | 30 sesoy Sunersdo $3210qe] 04\ pue parmbsr
Y1 VUG 'SINTEND UL PIAOWIA 3G [IA ¥ (S[[RA | 0 ouqe) o[R¥eIce sowmo-Zy Jo glafe] | oq Iu Jopods ® ‘sioprdo yzewdmbe
37 Fuyse[q SI0J3q SIAISOIIXS THLM PIAOTEIT | 7 TRIA PIULMMNIN OUQR] MMM 98nuB-6 | om T 0} BOWIppe U $3931d oy IBwwew
3q T Jooi oyy, "s3[0Y 5ol Ul saalsoldxs | jo ssaker 7w peddwim og [mas SUIPIINQ O | [ JOJBAROXS SO O PUN SfTeM YOI} i
3uipeo] pue ‘51015000 Jo prek olqno gowa 107 | yo yred poysege S 910y yowd ul paoeld 9q | Hwds Yvalq O} UIRI IOV © SARY [[IA SIOJRARIXS
199 Teau} $-5°¢ Ajapenarvordde ‘sajoy [eohusa | [ aArsordys Jo spunod Z7 Aewumxoxdds | o jo suQ  -amyonys oy ysyowep
SUUp jo 1SISUCS [[L4 JoOX oW JO [eAOWSI | pUR POTIUP oq [ $30Y €5 Aperearxordde ATIRONEWIISAS 0} ISN 3 [l SHUIUIIEIE
PUB 10] WOOY j0 UOHTUAURRP Ofuoulreq | ‘y0] woox opoldun  of 1pro  ul [ moysssocord WM SIowAROYS CpE OMT

‘eame Bare BoIE
ST WL pomofie 9 [ [ouuosiod pozuomne | STp I vokomaonm?._uﬁgoﬁoaﬂog ST WE PIAO[[R oq [[i4 [Punosiod pazpomme L
4uo  "Sup(ngq oy punore snipes 1005001 | AMNQ “SUIPIM O PUTOIE FUIPEII00J-00T ¥ | A[UO "SWIPMQ S PUNOIE SMIPRI 100§-00T Jondrnsaq
® 3583] 3¢ Witas dn 3138 3q [Ium oz pafosd ouY | s8] Je qua dn 308 9q [ vaTe 30af0id oYL ¥ 15621 70 LA dn 108 o 1M vare Joaload oY 193loxg
uopIowaQq
nowo 0 TORROWR uBY2
TES[UEN 23] PUE UOPBUNY[3Q SIOMLIRE oporduy aAsordxy PROWRA MojmeRsl

[UODEN[EAT UORIOWA( '] [qEL



TO/TE/T WORIOW(T 988 ~ IMIWSSISEY ST SPH 0ua1yay

Lmpqeidesss 10 ‘spoudu ‘sprezey jo Supuel
2y Sunesrpul ‘oedurn sanedou & st - pue padse [egnou e 51 ( adse 9ANISod B S + TIIHYID Y JO UONEN[RAS UB £q POMOJ[O] AOT SANELIEY  S¥Y ‘PIROIRAS vATE 0BY ¢

{3%0-31 SUGeP) [eAS] Sures 40 1o »
(sTrem) 9sdefjoo fermponys powwepduy;  » (¥8q- ‘SGep) [eAs] SUIES TIO [lB o (uoundmbo £xvay) jeaprooe jususdimnby

(soasoydxs) vomeucisp pouwerduy o (sTreas) 3sdeffoo [eImonns pouwsidun o roREaIq) “

(muewdmbo) (saarso1dxs) vonsuoRp pauwwidun o Msﬁaoowmmw M puwmwmmmm .

FUPUCY [C1IPW WOY UORIXAIBAD o © (juswdmnbs) (7eq-a1 suqap) AQYorng e

© {uowsordxs ‘p) sstou oy amnsodyy e SuppueY [PUEW WY UORBARRAD  « Sunpuey jensiew E&mdoﬂﬁg .
(wotsojdxs Yrup) jsnp o} amsodxg  » (uorsordxa “[up) ostou oy amsodyy  « ) ’ (pInp ornespAT)

(mem100) Mo[q sTQIp Furey  » (orsojdua ‘Tup) 5up o amsodxy o sonpoxd umafonad LA PRI e

(o1230000) sqep AQ oung o - [e1e00u00) Mojaq sgep Sumred e spafqo dreqs M Joriue) @

(1 [3p) s1000q0 drwys /s 170G (sw30u00) sgap £q Youns e snodyomdaompqgdne) o

(IP) RO/ 1067000 o G1q mup) sofqo deys i owmoy sSonpEA SuAcm AG onnS o

(JOOI) UORBAS TWIOXL B (IHp) [OOSR/ JORIIOD o [eOLOR[I/M JOBTT])  »

ISR MUY (oon)uoneAsR WO [l o :Furs oo} 91 spnpow suonriado

“3upA0[[0F 9y apnjow suoyiado “Sumoryog m spnpony suonetado Tofew Jofeur o) 107 PAYHUIPE SOAMOS/SPrEZeY

10[Em 97} 30} PIGHUIPL SIAMOSAPIEZEY | I 10 POGHEPT $20M0S/SRIEZRY Teryuojod Tenuaod sofepy Mo 3q 0} pasapisTod

TeRu0d Jofey *2401 3 O3 PAISPISUO SLYST | JORPY "an0] 9 O} PAISPISTOD SEYSLI TRINC SLSH [fela0 dFeIaAe I ‘popmomoidit are
[es2a0 53e104% I “pajrswafdur ate sfonuos | aSerass oty ‘poprawafdu are S[OJUOO G4 |  SFOINOS (Fdd) MuITIdmby SANSNOI] TEUOSIS
Hdd Pwe ‘Sapenyrurwpe ‘Fupsoumus sedosd | puv ‘sansnsirmpe ‘Sutrseui@es xedord usym pue ‘sanensmupe FumsemSu mdoad

UM ‘Raamoy ‘poreSnro Ardord you ams | ‘I249M0H peredpm &padoad jou are sprezey uoya ‘assoH “parednrm Lpedoad you are
sprezey 11 Asdoxd poe yuandmbe eruosiad B Ladoxd pue ‘pewdmbe ‘euuossad | sprezey 5t Apederd pue quswdmbo ‘oumosesd
‘SIOEOA IS 03 5K YBNY/UTIPSTH [[eIRA0 ‘8293104 SIS €} YBU yBnj/wmipow [eIsA0 ‘3P0 S 03 T Y3/ XMIPIW [[R1940
S84 U SARY 0} PAOIPISTOO ST POYISTY 28eraAv UV GATY 03 PAISPISUOD 51 PORETI 93eI3A% UB 9ATY 0} PRISPISULD ST PO
VO[OS STY) JO JIITUSSISSE AT VOHIOWRP ST JO IIITUSSISEH SAnRIITBNY) TOYNORIIP ST JO Justssesse aanmend) | AIJES pue ISy
TORHOTA(] [RITUMTRIA .
PUE TOPEUINIQ SO unojsojdmy aapsopdey naﬁ::ﬁoﬁ POTURY I

JIORENTEAT UOPNOWI( T AqEL



.mq_uﬂg?ugﬁmonaﬁﬁﬂkvqﬂqﬁﬁ.ﬁnogm “Ayadoxd pue “uemdmbs Gatucszad
SIIIOM IS 03 samsodxo Yst fenumged sejeSnme samumy ‘umy Ur ‘pum A[npanos 1afoxd oy Jo SYRM p-¢ Lerxoldde Aes POM POYIOWE ST FO 950 TR PIEIWNSS §1 Y %

+ “Bumes 300dse () Tennou ® BAIZ Sus POYRI ST ‘10 sex SURRT S PAEIONU [[RIMO SFRISAT §, POISTI JEI) 100]

. 9T PUE ST} JO 350 TORNOWP 9T 0} Arneoid 1950]0 TF 9 0f SIEOM ouBmw wﬁ..uﬁ pue & pousd bmdoﬂmﬂuxﬂ_hmﬂ :mﬁuﬂﬂuﬂﬁ Tl JOJRAROX,, UT JO 36T 3 ERAQ
: Z0/1€/1 UOTHIOWA(] 988 ~ JUSWSEISTY YSN SYH S0UAUYY

Lymgezdsoge 10 ‘sicedun ‘sprezey zo Supmel

a3 Suneotpul ‘yoedun sanedou ¢ st~ pue Yoadse Tennau € s ( 9oadse dan1sod © ST 4 (RIS A JO TWOREN]EAD Te £q PIAOTIOf MOI JAIRIIEY ¥ SUT] ‘PIISRIRAS BOTE §IeQ ¢

Apadoy
pue quamdmbs
‘[oumosIad ‘s1aqI0 Ay
o - ot : 0 911§ 03 NSRY [[BI2A0

uopEsAddnsysng  «

Hdd »
NSRALMASATEH .
SIUOZ UOLSI[OND YSTIqRISEE - o
Iosod Eomnooro SumBiour] .
lowuosrad pagyrenb pure ponren jo osy -
SSUSIEMY p SBUoud mopnjoAS-aly e
SATEUY PISZSH Of o
HISUmMJOP [ORUOC JHOA, e
”mgo:@aa%%ﬁaﬁ:sswz

(uswdmbe faeey) juopioon juswidinbg
(39xea1q) os10u 0) amsody  »
{s3amuoo}isnp opamsodxg o

(Teq-a1 'suqap) £ yonyg e
{uamdmbs)
SulpUBY [PUMEW WOG TORRXAAG o

{pmng ofneap4 : .
jonpoxd go—bﬂonﬁﬁﬁ«omﬁcw " 8R4 LGS GEH o sis2n ANQISIA YBIH o

dmba) spaigo dregs /a 1oumon SUOZ WOPSNIOXS USHARIS @ $T0Z UOISTOXS YSTKUST o
(osmadba) ..._Mumwo.vﬂa hﬁﬁﬁ& * Jsod oo SuzBKUsO e Ix0d eo0als SuTZIAIsus-o] .
smrodpuidsosiaqppiney o | [9U00RId poyyienh pue pRTERJO IS [sumoszad poyrrenb pue pourenjoIsn) e
(uomdmbe | SSTRRAY % S3UPoUg UONN0AS- @ SSOUATEMY 79 SBUGSLIY UONN[OA-AIY e

Aazon) sSPHPA BuAcw AQ RonGS e WAy PIEZREI GOf  » _ SBATEUY PReZEH GOf  »
(sounr omod H/0) [edlnoApe/m 00U TRAMOOP FANEOONIOM o FRWNIOP JORVOONIOM o
RISIET TS “BULAO]0J g} IPDIU] SIOTLOD I0fEpy :Suaofiay 9 Iprpon sjonuos Jofel | A197ES pue Pray

uaw ﬁ.ﬁﬁaﬂﬁ? | uoysopdur] sapsopdxy EORNOWS( [IFUBYII

vossosddnsisng  » uorssarddnsisng o
Hdd = Add e

mﬂownu-u»,ﬂ uoniowaq ‘| JquL



Lmqepdaooe 30 *spoedw ‘sprezey Jo Suryuel
o Jupeorput ‘yoedurt sanedon ¢ st - pue ‘oadse RN B st ) 02dsE 2AR1s0d € ST 4+ (BLINLIO AT} JO UOHENJEAD e £q PIMOTIO] 401 JANELIVE § SBY ‘PIIENIEAS BT YoRg

0 + astoN
0 0 0 $30IM0SIY TBUSTA
0 0 0 SIUNOSYY TEILOISTH
0 0 0 seamosay eardo[oay
0 + Lj9eg pue YEIH teumiy
+ 0 Arendy 1B
+ 0 Arrendy 0y
0 + ABoos0 pue stlog
"SHaa4 Jrey
pue suo Apepeumxoidde oq o pojoedio :
Sl uoyeanp UORIOWAP R §B PO
STl Aq pasedmep S1 IS JOMOSSY e “Aep
: *T[PIEA ©f BAIR S0 03 PRI §1 LORBIMP aonhqﬁuﬁ s se “TOUBIND UGRI[OWAP 91} 0} Inp
o) PO WOPIOD 07 UINEl 3q [ spUopd ﬁoﬁo&«:ﬂﬁuﬁgﬁﬁﬂuﬂ:omum o | POTROUL ST} £q POSUAIOUT 5L N IUTOSTY  »
pasadys e oJppM 0) spedwr ON e 'SpoISw "$HPoM INOJ 0} SN 3R} 03 pojoadns
wonrourap oy o0ud [eopIEyasw oY 0} pasedwioo wonm (Ame §1 1] ‘UopEmp I O} SUp UOHIOWSp
ELIILD S5ES{A PHIMLSAM S} 10 [[146 FURUUEINOS SXSI038 10 YU Uretd) disem Suump (ysen 1) opeM  [EREpLM
Aoeg o se ‘paydadys ST UONTUTTRIIOD [BUOLIPPE SN wSusE [NIA PO STUL o | [PUCKIPPE :e0sT Avm pOWSW SIEL e
mos oN olJen  JRMMOTSA  pUe "Sp[La prre [oumosaad o vam ot Jjo NP1 0 BRI
amyonns Juie) Sy qOXUCO ISTP WL UORIOO 0} UaE} 9 [ SHOLR 13A3M0H 91 JJO UWOPIoO O} UANE} oQ [ SHODH
paadxs ore sios 0} Sovdun PWNN e | AR [eMSNPUI S W ST SupImg o powadxs are mpnm o3 spoudar ON e
Tonued sams paedia a8 APAA 0} sioedur ON e . nonIowap
1STIP 19y pue 3ULMp PHRIOUIS JFount se “UOTIOUP 01 Joud BUXRLD OFEIRI PRSI
yons ‘000 fem Aypenb aojea o) spoedws] e | 03 Jond eHRIDO  95RI[A  PORINSAIM [ 199U [ ANTIORT I $E Payoadixd 51
"STSS] o oW un Awe; @ | peRedks | UONSUNDERIOS [0 ON OLJen) TeMOomaA
reyusiod e s suosste Juswdinbs ar¢ spedn WOISOId IO UOHSUTLIBINOD pue amyonns Fumrey oy joHUOY snp
pue  oompA  Cssoooxd wORIOUERPD [os op  ampnys 3unes O WoX wog pasedxs are snos o) spedum swog .
HOys o Jupmp woymNF Jsnp JouKM popadxa A spos 03 svedun RUTE e "JOXB0 ISP IR PuE
W1 J[USAT [l STHL ISUP SARISNS (00D “[OTU0D ISP I3 Swamp pojersusd youns se gons ‘mooo
M4 TOmOwWsp [eolEvpowm  Buump pue Sounp popoued JJouUns se Yons “mooso Aem Lupenb 105em sompms o) spoeduy e
950y 91y € WM Amjonns 3y} Jumem Avm bagwusksﬁ.. 0} spedw] e BORRIND SY3 0 9P
lopssdo we Ayenb a0y spoedwl e ToReanp LBp-ouc o POTHAT ST YL 20431 5q [[Ls SUDISTTIDD
“uonEuolep o110ud Suljom 0] UORIPPE 0} SUp POYISUT ST WPLAL $59] AR SUCISSTER mndmbs  pue  SPOIPA *sse00xd
W ‘sseo0ld  UOREUIWR[GP  OTUOUHEY ymdmbe pue ST HORmOWRP UORTO Euvhﬁmﬁ_oﬁmﬁhvﬂoﬂﬁaom
uﬁwnﬁugoog BYe sesof pue RAWOMS JRONF ¥ PUB | JSTIP 20U UL INSAT [EM SIL Snp A1y
Jo/pue U wWeRd £q PINIORWOY 3¢ Bumep Suunp WSS Y © £q pfjonuoD JoxuCS [T 950Y AT B LA AIMONNS S
T jsnp 2aniSng :Lpenb are o) soedumy 2q T 3e0p SAamEng :Ayenb are oy sedmy o | Supias Jogessdo we Ajrenb 1 0y syoeduy
8395 ‘syedury mﬁaﬁ_ AWMU IIA
[EHISURIDIATS TINIPOW! ST PO SHLL | [USWTONAYO [UWNUWD SV DOPSW STYL | [eARUNONAW Wnipsw sey popam smy | [oF auny
TORROUIS( [EoJUSYIOIA
PuUE UOHBURIER( MOULIBH uogsojdwiy sapsoydxy wonyowa(y [BAIWEY0IN

JORENEAY Uopfiowma ") AYBL



4/

Lymrqedacss 3o ‘soedun ‘spIezey 30 Sunques
a1 uneopur “ordwn sanedou v St - pue ‘yoadse renneu ¢ 310 “oadse oamrsod v o1 4 TBLRIIO 9] Jo uoneNnjRAS WE £q PRMOFIO) MOT JARBLIVY ¥ STy ‘Porenieas eoke qoeg
: H L b o1

; ~ S[Qrsuodsal |
ad pue azes ‘warstye
+ 0 stanbrnjas |
_ "[OXI60 180p 30]
Areni10ddo 3599 ot sery pue ‘zayes Apuazeym
STPIRIIYS 150 9t 51 pomyaw ST TeIoAQy
‘PO puiooss st wewy treans asoy
€ BTA [ORU0O ISTp Spnjosqe axom 10J sa0qe ‘suondo
o&aﬂcﬂoﬁguﬂﬁﬁgg Hﬁouﬂ&mﬁh&&ooﬁnsog
SI0UI TIINW YL 53901 [eronos sazy-reqaa 4iayes ounsp  sesod Suiao Sunpey sy
232 auy dn Sunsnq Seomreyoow sy pus
PUnOI3 a1 0} Smyonns aip Supddop ysag Ag “STIBA [eoRISA
‘Buien 9T "Sa. JojeARIXS ST} JopTm BuTaq Jo aFeymeApe
13 jo Surddorp psqronnos e Pus ‘Uonersnd T Ui Lonsop oy sy 7 Lpoyeunxoadde
11D Jamor Lreotyrudys st powgswr puoses 4001 [ SOV I® eA0wRa qes 3335100
31 1040 28wjweApE ALY, “o[qeroka0s Apoenp PG M 20uaedxs Juacey urel permmour
Bﬁggaﬂonoomﬂuqﬁﬁoﬁﬁﬂ JOBABIS U £q pounoized oq aamonnys
ur £3oj0potpan 1531y o1 13a0 sdeyrespe ue 10T To0y 21 Jo ToRTjoussp oy 30 4,001
sey £8o[opowiom spyy "HORONTISAP SAIOUDD Arreow yey sannbar PO sy “Sa0ja19Yy
PaAl0JUIa1 10 Jed SAISHHE 90105 2jnIq 1s0m TR 9Y) 30]
9} §1.1eq1 TWOIY 31250UC0 30 HoYeredos I, "ASo[opogewr | 1dsous ‘SSI[N PRURIELE ST Iopuas jy31ay
POGRW PUOHSS o1} 31 JO §530U3AL0a1Ta ST 0 a1 23 pue ssawpony Surso s FSEISIY W g
W §% 80P JO JUnoIe JqeISpISUOO ¢ Buyeano 2y 51 Aymqeyar ompanos o pure POt | “s3uy1a0 30 30073 WO pesn usyo s7 usumoEne
SN [TOUIS OJT GALIT0O S SpRIFHSTD $8JL 913 O 14 INOGE T POIRSW ST 3N0X2 03 s ¥ uoteredas UnYo JoJ Surwruy
03 BupAR( IO Teqa2 Sy w0y paeredss | sum oy, ‘mopmomsp ST JOF 530307 aAs0]dxa TBq1 UE) JOMO [MY9sn 34 0} JeAS . 10f
Apeare aze spusuars pevonoas Sunmsar ot o o v LlTeen ST PO SR “poyisns Teonoeidun pue 1rede Yeauq 0} ure: papmom
Pue ‘punox? om o3 amjongs av sBmuq 31 e TeOTUBGIANL-{[R 351 313 0 paredios Wy J0JRARIXD Ue JoJ SUNUNSTUOS ST, PUR JUOIGIP
U 532jUeApe snopustan sang ST “Furwn "PI5T 3 PO JOTBAROXS Ue 03 Juaturoeye 3q [T STTBA JR2I0UOO PIAOFULE oI
UOREUO1aP P moLv] sAlsofdxs ayy Aq Teqar VHRI pUR IE34S JO UOREUIqUIOD ¥ ‘Aessooon | 3007 ¢ - pasey Siiea dory Arewmpiosxs
W0 991000 0 noneredss poudisap oy 3 sigerdoaraq Lymojaninos Syl ey VUM %1 S311018 04y ST ‘Teorddy tou sy
S1 poou ST 10 d3epmRape s8] 1310 YL | of uolenoRp Jaye Lressocen aqdewrsqorom | amyonns ST ‘Teaamoy] "sasderioo Fumiso an
dﬁ@@mﬁm@?ﬁoﬁmgguh@ TI0Y SO Jjqqnt XeBrey o Jo nonesedes THER S5 % 18 [Tem SU0 L0059 0} s1aznongs
SUOISSIUD oemoned paonpaz ay) 51 poysw [PORIPGOIUI AT0g *SHBOY Jqesdeaeur %3150 3pRIT 2A0qE PIPIS XIS © 105 Posn
Eswﬁbs%ﬁwﬁoﬁﬁ fﬁﬁm 0} pozrs vsuﬁo&owwoxsdsgg PO 180143 v “TeAouas 100] peyrumIRitos
soe1d o Bumrup sezymn popow sy, "§3001 nponas o ‘s3Also[dxo 31 30 UoBELORp 1 J0} JUSWIULTOO 52 08 [T ITA ‘S[ess.
feuoRoss R3] Summsar ag; yo monongsep P Juamaseid wodn) -podsuun sof Lpear Pus Summoo 0} Jopd poaonitar oq [ so0y oy
TeOITBR £q PAALOTo] ‘Uonoursp Apsour aq s oy s1qqns SAV] PR 0M 3210} 31n1q
MLINZS 2II0F 30U I OP POM SATsO]dxo 4 112 Apreatt op saatsojdxa sy, *quo Sumpup Lrsuppen feonseyoour Apmd puv sapsuop
ST ey, ‘OR 1557 313 J0 BOREUIqUI0s #0 SISISU0 popsur ST Jo wopuod feotnEoty 0qE] 350U 31 57 ST ‘PENTRAS SPOTRIUL STy [EmpPNGg
B ST PUR QISR A[[edruyad) 57 poyam SHL] U5 -o[qisesy Ameomnyos) st pogatu SHL B IO "NqISeY ATESTIIN $T poTSUE ST L
EORROMA( [eITEGIRTA " mo . : 3
P GORBUNUR( SyuowLIEE uojsojduay Asofdxy ROQNOWI( [eIUBYIITAY

o UONENRAY UopIowa( [ 3jqe L



‘ . _ Limawdsoce 10 ‘soedun *sprezey Jo Supfuw
oﬁwﬁﬁo.ﬁﬂauuaﬁubmwmquaﬂlvﬁ;ﬁ&aihﬁuﬁn&c.ﬁomﬁ ozmmom«nm+“w_uornuuﬁuo:nﬁéﬁmpﬁoﬁoanmkﬂobwgnﬂa.gﬁﬁuuﬂnoam :

U - . ; + 1509
"000°881$ "005 1519 s13500 98vIar
SI [0 W00 jO UOLIOWKP [ESIUEROIm "000°02S s 101 UL "000°SS 1S 03 000°8TTS ST (] w00l
| pue voneurmRiep SmomEy 10 1800 SYL UroOI Jo UOHIOIISP dAls0fdxe 105 31502 S, SurgsTomsp ATTROBYIOW JOF 1S00 YT, ——
UOPFIOUR{ (e POl _ :
PU¥ UOTVUIIIE} ([ SPROULIER uosoydruy 2aysordxy RORFIOWI( BB

ruonenEAY Honfowa( ' 3quL



